). The results of the essential oils of both the plants were same for flavour substances tests. The sodium/potassium levels of methanol extract of both the plants were 0.01 ppm and for n-hexane extract it was 0.00 ppm. Iodine value was found to be greatest for the n-hexane fraction of O. basilicum (3375.54) Besides many other constituents, GC/MS analysis showed the presence of fluorene, benzonitrile, m-phenethyl-,9H-fluorene, 9-methylene-, propanamide, N-(3-methoxyphenyl)-2,2-dimethyl-for the first time in the essential oils of both plants.
INTRODUCTION
The family Lamiaceae, also called Labiatae, belongs to dicotyledons. In this family 200 genera and 3200 species are found. The genus Ocimum belongs to the Lamiaceae family. Some reports give the number of 50-60 species in the genus (Suchorska et al., 1966) , whereas, some reported the number up to 150. All the plants of the genus are collectively called basil (Simon et al., 1990) . The two species of the genus, Ocimum basilicum and Ocimum sanctum, are most widely distributed and studied.
"Ozo" is a Greek word which means to smell. It is the basis for genus name Ocimum (McIntosh et al., 1853) . The word basilicum comes from basilisk, a Latin word, referring to king. It is known as "Herbe Royale" in French, which reflects its positive nature (Muenscher et al., 1978) . It is also known as "The king of herbs". The common name for O. basilicum is Sweet Basil. It originated in the warmer parts of the Indo-Malayan regions and is distributed in tropical and hotter parts of the Indo-Pakistan Subcontinent.
O. sanctum (Queen of Herbs) is found in tropical part of Asia and has been grown in India for more than 3,000 years (Gupta et al., 2002 and Devi, 2001 ). In India it is known as Tulsi and is considered the most sacred plant. Tulsi means "The incomparable one". It has got immense Ayurvedic medicinal importance especially in the Eastern areas.
The present work aimed to compare the physical characteristics, iodine values, flavor tests, sodium/potassium levels and GC/MS of the essential oils of the two mentioned herbs extracted by Solvent extraction, Soxhlet extraction and Hydro-distillation.
EXPERIMENTAL

Materials
The leaves of O. basilicum and O. sanctum were taken from a local nursery of Lahore, Pakistan. Identification was done by the author. After removal of dust and foreign particles, the fresh leaves were used for extraction by the three techniques. In each technique, 500 gm of the leaves were used. All the chemicals used were of analytical grade and were purchased from E. Merck, Germany. Throughout the study, double-distilled water and deionized water was used. The Refractometer used was of ERMA, JAPAN (MODEL NO: 6688). The Flame Photometer was of BUCK Scientific (MODEL NO: PFP-7). The Polarimeter was of Rudolph Instruments, USA (MODEL NO: Pol 781 M6U). GC/MS was of Agilent Technologies, USA (MODEL NO: 5975 C).
Methods
Physical Characteristics of Essential Oils
Viscosity, fluidity, surface tension, solubility in 85% ethanol, specific gravity, refractive index, rotation and Bariyah Comparison of the Physical Characteristics and GC/MS of the Essential Oils of Ocimum basilicum and Ocimum sanctum 364 density of the essential oils were determined according to the standard methods (Guenther, 1960) .
Flavour Substances Tests
The essential oils were tested for the presence of water, foreign esters, fatty oils and resinified essential oils, odour, taste and adulteration.
Water in essential oils
For the detection of water in essential oil, 10 drops of the oil were mixed with 1 mL of CS 2 . Clear or turbid solution decided about the presence of water.
Foreign Esters in Essential Oils
For the detection of foreign esters in essential oils, 1 mL of the oil was mixed in 3 mL alcoholic KOH which was prepared by refluxing 100 g of KOH in 1 L of ethanol for 30 min and filtered to remove insoluble part. Oil-alcoholic KOH mixture was heated for 2 min on water bath and allowed to cool. Presence or absence of crystals after 30 min of cooling indicated the foreign esters.
Fatty Oils and Resinified Essential Oils in Essential Oils
To check the presence of resinified essential oils, 1 drop of the oil was dropped onto filter paper. The drops were allowed to evaporate for 24 hrs and the spot was touched to note the feel.
Odour and Taste of Essential Oils
To test the odour and taste of the essential oils, 3 drops of the oil were mixed with 5 mL of 90% ethanol prepared by making 90 mL volume of ethanol up to 100 mL in a volumetric flask. Oil-alcohol mixture was mixed in 10 g of powdered sucrose/table sugar. The mixture was smelled and tasted.
Iodine Value/Adulteration Test
Iodine value or adulteration of the essential oils was estimated by Winkler"s Bromate method (Lakhani et al., 1916 Level of sodium and potassium in the methanol extract of both the plants was estimated by using flame photometer (PFP-7). Standard solutions of sodium and potassium were diluted to get a standard curve. Dilutions were made according to the formula: C 1 V 1 =C 2 V 2 Then samples were checked for the presence of sodium and potassium in them by first setting the blank (deionized water) at zero. Concentration of sodium and potassium was calculated from the standard curves.
GC/MS Analysis
Qualitative analysis of the essential oils was done by gas chromatography/mass spectrometry by following the reported method (Ismail, 2006) . The capillary column of the instrument (HP-5 MS) was 30 m long, had temperature range of -60-350 o C, internal and external diameter of 0.25 micron and 0.25 mm, respectively. Helium was used as a carrier gas, temperature was programmed from 50 o C to 250 o C, injector temperature was adjusted at 240 o C and ionization energy was 70eV. Qualitative analysis of the compounds was done by MS Library.
RESULTS
The physical characteristics of the hydro-distillate of O. basilicum and O.sanctum, and the physical characteristics of the methanol fraction of O. basilicum and O. sanctum are shown in Table 1 and  Table 2 , respectively. Table 3 Table 4 and Table 5 , respectively. Table 6 shows the results of sodium/potassium level of O. basilicum and O. sanctum. The results of the GC/MS of n-Hexane fraction of O. basilicum obtained by solvent extraction are shown in Table 7 . Figure 1 and Figure 2 show the GC/MS spectrum of O. basilicum n-Hexane fraction obtained by solvent extraction, and the GC/MS spectrum of O. basilicum chloroform fraction obtained by solvent extraction, respectively. The GC/MS spectrum of O. sanctum n-Hexane fraction obtained by solvent extraction is shown in Fig. 3 .
The results of the GC/MS of the chloroform fraction of O. basilicum obtained by solvent extraction are shown in Table 8 . The results of the GC/MS of the n-Hexane fraction of O. sanctum obtained by solvent extraction are shown in Table 9 .
The results of the GC/MS of the chloroform fraction of O. sanctum obtained by solvent extraction are shown in Table 10 . The GC/MS spectrum of O. sanctum chloroform fraction obtained by solvent extraction is shown in Figure 4 . All the essential oil fractions were insoluble in 85% ethanol, except hydro-distillate, which was soluble in exactly 1:1 ratio. (Bowles, 2003) , according to which the densities of essential oils are from 0.780g/cm 3 -0.970g/cm 3 . Presence of aldehydes and phenolic derivatives of certain esters can be confirmed in the essential oils having specific gravity 1 or > 1. Hydrocarbons, alcohols, esters and ketones are likely to be found in the essential oils which are lighter than water. Comparative study showed that the values of density, bulk density and relative density of O. sanctum essential oils were more than those found for O. basilicum essential oils. The maximum refractive index was shown by O. sanctum essential oil (1.6368). Optical rotation confirmed that majority of the contents of O. sanctum essential were levo-rotatory (-0.044 o ) and were proved to be dextro-rotatory in case of O. basilicum. Viscosity of O. sanctum hydrodistillate was greater (26.75g -1 .cm.s) and fluidity was greater for O. basilicum hydro-distillate (0.070g.cm -1 .s -1 ). Likewise, O. sanctum hydro-distillate had greater surface tension value (84.29 Nm -1 ). As far as solubility in 85% ethanol is concerned, the results were same for the essential oils of both the plants.
Bariyah Comparison of the Physical Characteristics and GC/MS of the Essential Oils of Ocimum basilicum and Ocimum sanctum
Methods of preparation and purification of essential oils, the age of the oils and maturity of the plant influence the specific gravity of the essential oils. Specific temperature is required for the determination of specific gravity as increase in temperature brings about change in the volume of essential oils due to large coefficient of expansion. The determination of refractive index is a confirmatory test about the purity of the oils.
Flavour Substances Tests and Iodine Values
The results of flavour substances tests and iodine values of essential oils of O. basilicum and O. sanctum are given in Table 4 . For both the plants, tests indicated the presence of foreign esters and detected the absence of fatty oils and water in essential oils (except in hydro-distillate which showed the presence of water). Odour and taste were found to be pleasant and bitter, respectively. The results of iodine value are given in table 5. Iodine values ranged between 76.14- Table 6 . The results were same for both the plants i.e. 0.01 ppm Na/K level for methanolic extract and 0.00 ppm in case of n-hexanoic extract.
The results are in agreement with the work reported (Narendhirakannan et al., 2005) who reportes the presence of trace elements in O. basilicum and finds Na and K in very small amounts.
GC/MS Analysis
Result of GC/MS analysis of n-hexane fraction obtained through solvent extraction of O. basilicum is given in Table 7 . Following 13 constituents were detected: linalool (5.861%), naphthalene (4.985%), dodecane (2.444%), estragole (16.507%), 5-undecene (1.236%), tetradecane (1.850%), 1-hexadecene (2.041%), fluorene (2.071%), tau-cadinol (2.938%), 5-eicosene, (E) (2.179%), 9H-fluorene, 9-methylene-(1.892%), 1,2-benzenedicarboxylic acid, butyl octyl ester (9.725%) and 10-heneicosene (c,t) (1.491%). In chloroform fraction (Table 8 ) only one peak of 1, 2-Benzenedicarboxylic acid, butyl octyl ester (48.340%) was noted. Result of GC/MS analysis of n-hexane fraction obtained through solvent extraction of O. sanctum is given in Table 9 . Following 13 constituents were detected: phenol, 2-chloro-6-methyl-(6.095%), propanamide, N-(3-methoxyphenyl)-2,2-dimethyl-(11.018%), naphthalene (5.040%), trans-ocimene (3.720%), eugenol (4.601%), 5-undecene (1.297%), tetradecane (2.766%), benzonitrile, m-phenethyl-(13.725%), 7-hexadecene, (Z)-(2.054%), fluorene (1.820%), 1-nonadecene (2.153%), methyl eugenol (1.905%) and dibutyl phthalate (9.237%). The presence of phenol justified the phytochemical study which showed the presence of phenols. In chloroform fraction (Table 10) only one peak of dibutyl phthalate (51.530%) was noted. In only O. basilicum n-hexane fraction obtained through solvent extraction, linalool (5.861%), dodecane (2.444%), estragole (16.507%), 5-eicosene, (E) (2.179%), tau-cadinol (2.938%), 9H-fluorene, 9-methylene-(1.892%), 1,2-benzenedicarboxylic acid, butyl octyl ester (9.725%), 10-heneicosene (c,t) (1.491%) 1-hexadecene (2.041%) were detected, whereas, they were absent in O. sanctum n-hexanoic fraction which showed the presence of phenol, 2-chloro-6-methyl-(6.095%), propanamide, N-(3-methoxyphenyl)-2,2-dimethyl-(11.018%), trans-ocimene (3.720%), eugenol (4.601%), benzonitrile, m-phenethyl-(13.725%), 7-hexadecene, (Z)-(2.054%), 1-nonadecene (2.153%), methyl eugenol (1.905%) and dibutyl phthalate (9.237%). Among the common fractions, naphthalene, 5-undecene tetradecane were found in greater percentage in the essential oil of O. sanctum being 5.040%, 1.297%, and 2.766% respectively. Fluorene was in greater percentage in O. basilicum essential oil (2.071%). In chloroform fraction of O. basilicum obtained through solvent extraction, one peak of 1, 2-Benzenedicarboxylic acid, butyl octyl ester (48.340%) was noted, whereas, one peak of dibutyl phthalate (51.530%) was noted in case of O. sanctum. Through soxhlet extraction and hydro-distillation same constituents were detected but the maximum numbers of constituents were identified in the n-hexane fraction obtained through solvent extraction.
A lot of work has been reported regarding the chemical constituents of O. basilicum and O. sanctum. Linalool has been reported as the main component in O.basilicum essential oils from Bangladesh (Mondello et al., 2002) . Similarly, linalool up to71.4% in O. basilicum essential oil from Bulgaria has been reported (Jirovetz and Buchbauer, 2001 ). Bergamotene, methyl cinnamate/linalool, methyl chavicol/linalool, methyl eugenol/linalool, linalool, methyl chavicol and linalool/eugenol have been reported as the major chemotypes of O. basilicum (Zheljazkov et al., 2007) from Mississippi. From China, Croatia, Israel, Republic of Guinea, Nigeria, Egypt, Pakistan and Malaysia, (z)cinnamic acid methyl ester, linalool, eugenol, estragol, bergamotene, 1,8-cineol, α-cadinol, methyl cinnamate and limonene has been listed as major components of the essential oil. Forty seven components comprising 97.99% of total oil has been reported (Hassanpouraghdam et al., 2010) . Monoterpenoids comprise the major fraction of the oil (77.8%) followed by sesquiterpenoids (12.8%). Oxygenated monoterpenes are 75.3% present with estragole (21.5%), menthone (33.1%), menthol (6.1%), isoneomenthol (7.5%) and pulegone (3.7%) being the main compounds. The only monoterpene hydrocarbon is limonene (1.5%). Menthyl acetate was found in trace amounts (5.6%). Similarly, a lot of work has been reported on the chemical composition of the essential oils of Ocimum species (Silva et al., 2004 , Trevisan et al., 2006 , Chalchat and Ozcan, 2008 . As far as the literature has been cited, fluorene, benzonitrile, m-phenethyl-, 9H-fluorene, 9-methylene-, propanamide, N-(3-methoxyphenyl)-2,2-dimethylare being reported for the first time in the essential oils of the plants under discussion.
CONCLUSION
Hence, the physical and chemical aspects of the essential oils of O. basilicum and O. sanctum were revealed. The essential oil fractions were found to be rich in aromatic and straight chain hydrocarbons, monoterpenoids and their oxygenated derivatives. This leads to the interpretation of vast medicinal value of both plants due to these constituents. The newly detected constituents can be studied separately for possible therapeutic abilities and physical properties.
